RATIONALE: Sepsis is a leading cause of intensive care unit (ICU) admissions worldwide and a major cause of morbidity and mortality. Limited data exist regarding the outcomes and functional status among survivors of severe sepsis and septic shock.
S
epsis is a life-threatening condition and continues to be a major challenge for health care organizations all over the world. In the US, the incidence of severe sepsis has been reported by 300 cases of severe sepsis per 100,000 people. [1, 2] The associated mortality rate is high and approaches 18% for sepsis and 29% for severe sepsis. [2, 3] Although it has been noticed that the in-hospital mortality rate of sepsis dropped from 27.8 to 17.9% between 1995 and 2000, the overall number of deaths continues to rise. Sepsis is the 10 th leading cause of death and the second among patients in non-coronary intensive care units (ICUs) in the US. [2] In Saudi Arabia, studies have shown a mortality rate of 40-50% for septic shock patients. [4] Patients who develop severe sepsis commonly suffer from prolonged stay in the ICU and hospital due to multi organ failure and residual sepsis-related disabilities. Studies showed that the mortality rate during the first year after sepsis continues to be high and the risk of death may persist for up to five years after hospital discharge. [5] Thus, using the in-hospital mortality or 28-day mortality may not be an ideal outcome measure. However, the available data on the long-term outcomes and quality of life among the severe sepsis and septic shock survivors are scarce. A prospective observational study in 24 Finnish ICUs showed a mortality rate two years after severe sepsis of 44.9% and the quality of life using the European Quality of Life 5-Dimensions (EQ)-5D assessment scale were lower after the episode of sepsis than before. [6] The primary objective of this study was to examine the functional status among the survivors of severe sepsis and septic shock one-year post-hospital discharge. We also determined the predictors of functional status.
Methods

Settings and subjects
This was a study conducted in King Abdulaziz Medical City (KAMC), Riyadh, Saudi Arabia, a 900-bed tertiary-care hospital. Data were extracted from the ICU electronic database for all severe sepsis and septic shock patients who were admitted to the 21-bed medical surgical ICU between April 2007 and March 2010. Patients admitted for at least 24 hours, 18 years and above, alive at the time of hospital discharge were included. Data from the first ICU admission were used for patients with multiple ICU admissions in the same hospitalization. Patients who were admitted to the ICU with cardiac arrest or had incomplete data were excluded.
Measurement
The principle investigator of this study performed telephonic interviews with the patients or next of kin to obtain data about the functional status before hospitalization for sepsis and one-year post-hospital discharge. Pre-sepsis and post-hospital discharge functional status for subjects were classified into three groups using the Karnofsky performance scale: No/mild disability, moderate disability and severe disability [ Table 1 ].
The following data were also obtained from the ICU database: Age, sex, chronic comorbidities, diagnostic category, admission serum lactate, creatinine, bilirubin, international normalized ratio (INR), and the acute physiology and chronic health evaluation (APACHE) II score. The following outcomes of sepsis were also noted: ICU and hospital length of stay, mechanical ventilation duration, renal replacement therapy and tracheostomy use.
Statistical analysis
Continuous variable are presented as means with standard deviations (SD) and medians with interquartile range (IQR) as appropriate. Chi-square and Fisher's exact tests were used to test for the significant association between the categorical variables as appropriate. The Student's t-test and analysis of variance (ANOVA) were used to compare the means of continuous variables as appropriate. Logistic regression was used to determine the predictors of the impaired functional status. Statistical analysis system (SAS) software was used for data statistical analysis.
Results
During the study period, we identified 209 subjects with severe sepsis and septic shock who met the study eligibility criteria. Table 2 describes the baseline characteristics of patients. They had a mean age of 55.9 ± 20.1 years and were predominantly males (53.6%) with APACHE II score of 24.3 ± 6.7. The main reasons for ICU referral and admission were due to cardiovascular instability (80.9%) followed by respiratory failure (10.0%). They had significant comorbid conditions. Based on the Karnofsky performance scale, 133 (63.3%) patients had no to mild disability, 38 (18.1%) had moderate disability, 38 (18.1%) had severe disability before the acute critical illness with sepsis. Data about the ICU and hospital length of stay, mechanical ventilation duration and the number of patients who received renal replacement therapy and tracheostomy are shown in Table 3 . The baseline characteristics of patients who had good functional status and were with no/mild disability before sepsis were compared with the other two groups (moderate and severe disability before sepsis) and these results are shown in Table 4 .
Baseline characteristics
Functional one-year post-hospital discharge One year after hospital discharge, 75 (35.9%) patients had no/ mild disability, 25 (12.0%) were with moderate disability or died. The rest of the patients 109 (52.2) were severely disabled [ Table 3 ].
Predictors of functional one-year post-hospital discharge On bivariate analysis, severe disability before sepsis and age were associated with severe disability at one year post-discharge (odds ratio (OR) = 50.9, 95% CI = 6.82-379.3 (P < 0.0001) and 1.03, 95% CI = 1.01-1.04 (P 0.0002), respectively) [ Table 5 ]. Multivariate analysis results demonstrated that presepsis severe disability and age were independent predictors of post-sepsis severe disability (aOR 42.36, 95% CI = 5.62-319.32 (P 0.0003) and aOR 1.02, 95% CI = 1.01-1.04 (P 0.006), respectively) [ Table 6 ].
Discussion
In this study, we found that approximately two-third (63%) of severe sepsis and septic shock patients had good functional status and no to mild disability before sepsis whereas one-third (37%) had moderate disability, and (18%) had severe disability. However, one year post-hospital discharge only one-third (36%) of the survivors had no/mild disability whereas 52% had severe disability or died.
The survivors of severe sepsis and septic shock are expected to experience various short-term disabilities due to organ dysfunctions that occur with severe sepsis. Our results suggest that severe sepsis and septic shock have significant impact on the functional status of affected patients for up to one year after hospital discharge and are consistent with the findings of other studies. Heyland et al., found that the health-related quality of life (HRQOL) for the sepsis patients was significantly lower than that of the general population. [7] A prospective study found a sharp multi-dimensional decline in the HRQOL and incomplete recovery after up to 6 months of discharge from the ICU/hospital. [8] Another finding of this was that the presepsis HRQOL in patients who survived was lower in three dimensions (role-physical, mental health and vitality) when compared with the general population. [9] Risk factors for the long-term outcomes of acute illnesses have been studied. The long-term functional status decline more significantly among elderly patients and patients with preexisting medical conditions surviving septic shock. [10] [11] [12] In addition, one study examined the relationship between the pre-hospitalization functional status and found that changes in the functional status related to experiencing a serious medical illness were independently related to 6-month mortality. [13] Hofhuis et al., conducted a prospective cohort study and found that the poor health related quality before sepsis could predict the patients outcomes after sepsis. [14] This finding is consistent with what was found in this study that age and pre-sepsis disability were independent predictors of the one-year functional status of survivors. Older patients and those experiencing severe disabilities before sepsis were at higher risk to die or experience more functional limitations/ disabilities after sepsis.
The strengths of this study include the conduct of the study in a tertiary care hospital in Saudi Arabia, where a wide variety of complex patients were treated. Furthermore, this study evaluates the functional status pre-and post-sepsis over a long-term post hospital discharge. In term of limitations, the study was not a priori planned evaluation of functional status after discharge, and there is a possibility of recall bias. Although we adjusted for some baseline characteristics, we cannot rule out the presence of other confounders.
Conclusions
This study showed that only one-third of the survivors of severe sepsis or septic shock regained good functional status at one year after hospital discharge. In addition, age and pre-sepsis functional status of severe disability were significant factors on the survival probability and the functional status post-hospital discharge. Our findings highlight the importance of shifting the focus from trying to reduce the hospital and ICU length of stay to discharging patients with better functional status after severe sepsis and septic shock. Discharge planning and follow-up services after the hospital discharge for the survivors of severe sepsis and septic shock patients may help in producing better outcomes and better quality of life for these patients. We also recommend to conduct more interventional and observational studies that include long-term end-points to help in improving the patients' outcomes and functionality. 
